Saul No IN ^J8? 

Rt spon^ m Nofke ol Aiknutna 

Submitted J) f L'huui) 

VMENDMfcA f S TO III)? SPfrX IKIC Vf ION 

Plea-* >,mend paj>e 1 hue \ of she application ;h Died {huen;<dtei 1 tm application'*}. ..s 
follows: 

}rn ^.tv K^t- OstuHB. Tini - N g-.tiK^ ( It fk>id \ iwmg 

Pk jsc add a nev\ paut'iapb si tttmg at page 1 . line I of the applu uion as tollov s 
CiU)SS-RF,ITRl? \( rs 1 0 RELATED APPUC \TIONS 

H*' 1 * ^pplicafaoii Jqirus the bciu Mit oi U S PiOYisi^ui Pjiuit Applicat ion No 
H) 2 '■■>,(>*» ', fiicq on \mu < 31 >0QO. cmitkd I I IK U NT SIH Nl RL GI_1_A I *>R i*OR 
iK'\\s|J M SUPPRj SSj(> Nj\ and r ,S PtO Nisionai fsnti \ whcd\\m No 6 0 '^») IJ4. 
fiku oi Septembu I, 2000, ertt itkd "Nf fTriODS AN!) APPAh \U_S 1 OR PROM DINX, 
KKtUt Mill PO\M R ]0^\jvjj__j_i>nKMRO^^ Us hoMsiowJ 

t^stcrj. \pph> t )iion No 60 2^ 0. 1 M file J on Scp tondvi 1 , _0jKL ^ntuled 

' MRRO) 1 LjJ RO\K POW1 RJFOn A HON S \ S 1 1 M VND M t HR J DS OJ 
H^RNU M^NIlljSiNt. mi S^ML" an d n onpouMv- tk di xio>uic m tv kh such 
ippiuatKUi b\ i ik k'u ic 

Pkvsf amend pauc 7, }, nos 4-<) ot the application a^ follow > 

A puvui ic^ul duni uuuit 200 in a^toidaiitL with mofhvi cmboumont of the- m\cnt<on 
i> iihtsti tscd nt 1 mine 2 Cntuit 200 includes a pnmaix -voltage leguUui 2i0 (with opiumat 
feedback look 2m) > iiui a suisc em-uu 22(). which a*e t ouplcd to a ponct suppSv ?M> and a load 



Application No. 09/94x187 
Response to Notice of Allowance 

Suhnntud JO I lUum\ 2^08 . 

2 10 Rk )\ul\tm ? 5 0, powei sttpph 2 M\ ami load 240 ma\ ho configured rind operate m a nsamh i 
smiil u to icmthaoi ! 10. t,uppk 140-2 iO.a-id' load 140 

Please amend page 9 lines 10-14 <u the application a% follows 

11*< ■> dlmhates anothu crn.au -^H) in accordance with auothu embodiment of tin 
m\utttun Ih c cm m i tH*«ttt 500 mchuk'S a pnmar> \nhag<. tcimiaioi 510 and a seeottdai} 
\o!u^ jcpulatoi V0 KMtploJ (oa power -aipph *05 and a load SsO Punan xolktge iegulatoj 
510 um\i 1s .in umeguluul DC voltage to a te.gulau-d DO u»ltage {\ out), as dcsciUvd aboxe m 
c mneehon vuth pi im.it \ regulators 1 1 0-4 1 0 

PkMse amend page 10. lmo> 1 2-23 of the application a.s follows: 

In accordance with another ticket of the present embodiment, transisio M: is suitabh 
ak\3 \u emitter area teluuve to the eniittet area ol fiaruastor 634 such thai the emitter area of 
lian^isnn oU is N times larger than that of transistor «»>4 Tor sample. N tan Iv sealed to a 
fauor between 100 to 1000. or an\ other factor smtabiv aadigiHyd to facilitate trans;MOi 632 to 
he turned on e^cmialK at ail tunes nf operation of ostein 600 The ijuieseeiU e uncut of 
u agistor 632 is approximately equal to N { (bias I and is nommallv maepwhlcu! ot Vout supplied 
to h .ad ;o0 b\ prinuu > \oiiage regulator 610. In this manner, negative tiaiweut regulator '»20 
transistor 6^2 is alwass "on," alhmtng tot iapid response to negative current iuostent esems To 
increase or ma\irm/e ciYieicne>. the \alue of transistor 6^2 stand-in eunvrtt (NMbiasl) is 
sLijufoK du^en to be a small ikuOon of the aansient eunent ddrmcd In negative ttansseut 
response portion to load 550. 
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Application No 09 94^.1 5T' 
Response in Notu e oi Allowance 
Sitbrustted 20 i efauai) jPOS 



Pkaye amend page 10. hue 30 page 1 1 line 2 of the application as follows- 

11k- output umcut supplied In tain-aster d}2 to load 5^0 is evponentiaih relate*! to the 
d\iutuio Uunge in transistor 632 base-emitter vokaae. Voltage dioop in powci supply 600 505 
undei this d>namie condition can thus be reduced. 

Please amend paye I i. line 25 -payc 12. line i -M die application as follows: 
V, desuihed abo\e. uiih icspeet to tnmsisior 0*2 of negative transient response portion 
6'U). transistor 642 can be suitably- scaled in emitter area relative to the etui tier area of tran.sistot 
644. such that the emitter aiea oi hanststor 642 is K times larger than that ol the d rt.\t ot" transistor 
M4 For example, k can he scaled to a factor between S00 to HK)t>, or airy othu factor suiubh 
eonligured to facilitate transistoi M2 to be turned on cssemialh at all limes The quiescent 
cuneni of tiansistor 6-12 is approximate^ equal to k*lbiaO and i> nominal]} independent ol 
Vout supplied to load >:>U h> pitman voltage icetilafot oH), hi thts m<tuner : the posime 
tiansient iesponv portion o40 transistor 642 js ahva>s "on." enabling rapid ie*pojw to transient 
e\ents. The value of tunsistor 642 stnnd~h\ cuimtliR 1 lbk\s2) is chosen to he a sinall fraction 
of the transient current delivered by transistor 642 to load 550 to increase efficiency. 

Please amend page 12, lines 5-19 of the application as follows: 

Dynamic variations in load voltage Vout, which are within the closed loop bandwidth of 
positive transient response portion 640, are tracked by amplifier 646, such that the current in 
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\pphettiou No 09 W.liw 
iUspotw to NotiiN of AlUmeme 

Suhnmud "0 \ ebr ars 2-QUX 

(<<*iis:stor o42 is held at the stand-h\ icsel <h*J ictfufatum is penoimed b> pitman \ohas't 
leindafot 610 1'ostme <?omi: dxnarme sanations m Voul dne to a mpid deereas v tn the t intent 
dt tnandui h\ the load thai is bevond the hmdvidtb of amplifier n4o ate regulated by han-a-toi 
642 Punmjc jeLUjlatton is t neomphshed because thx base \olfage of tiatisistoi 642 established 
h amplifies Mo la^tK ttauster.t wnahun of \ out uiuioi this condition H>t uatMMot 0-P 
<.ompn?.ma a htpolai Uansh.tou the output cnneiu houaed b\ transjstoi 642 hom the Wl is 
t-sponemtaliv j elated to the dxnamte change ir itanastof 642 base-emitter \oltaye. i < . 
T sub I eongtuutt k ouih 'e sap t Vhe Yt), whvic k ^nb 1 and Vt <ue <.on>tants. f sub I t*- the 
cmutt t tun em of ttansjsiot 642 aui \ be is t»ie base emitter solttiA of n.aKistoj 042. Voitay.. 
peak hi lite power supph imdet this dsnaime voruhtton is thus iedmed I he bandwidth of 
ainplUset 642 Mo i- sv.it-aed hast J on ktctofs sm h as dsn max uspon^ of pnm.us \ohage 
ieuula'oi Of 0. setondan uv leguiatot components, c o , posiine ttamiutt teguLiioi 640, the 
desired degree of high frequency voltage regulation, and the efficiency of power delivery system 
600. 

I'lease aim mi p. aye 16 Urns s 5 ^ of the apphuitmn as toUous: 
\s the bad usuem U I oad) upidh tta tsilmris it out a high umur 0 high) to a hm 
1 1 net t {1 low i hegmrmg at time 14 at such a lav that puroan \oitaae uyuhitoi 1 1 10 tannoi 
mmicdiau h icpond to the \ 1 an^ tn U,d i uuent the \oltage .it tm. Eoad element (\ 1 nad) 
laptdh itansmons fioin a desnable nominal u>iu<jci\ nontnoais undesinbk snhage 
(V_nom l \ spike) < s tfie dsmmue load eliat^ i 1 - momeiifariK ahsoikd b\ i apaumt stoias^ k> 
eletiKiits ta tlo^e pio\sma\ to the loud lktwt.cn tune t^ and «>. the loud wa>u.une stuiajT 
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Application No WM5.IX7 
Response to Notice oi \Hov\jnee 
S tt bm m.d H) j-Vbr ua^ 2< M)S 



dements aksosb the charge pu.vnied h> the pmnan leglilatoi that is no k>ns.'cr Jcuuindeel h> the 
load I NO. usuiting in an nndesuaHe boost mi the load \n]tjj>e < V 1 oadj 

1'k.Ke amend p.^v 16. line; IS- pe^e 17, hw 8 o! the application a<> follows 
l\pua! cunenti\ udonu;>oi svstun 1 100 m accordance with nne embodiment of the 
invention ate diustialed m 1 iguie 1 5 and su\e to tHrtikr ihushate the opeuiUon of ilk' in. proved 
ic^ttlition s\stem. 1 UsL^onsjder die condition whtadn the load <. urreni {f I o.ui) iapkll\ 
Uan-mons irom a low current suit- (I low ) to a high i unent state U lnyh) hetiummy at time iO at 
sin h a i axe that pnmars \ ullage ieguUor 1 i 10 cannot immediatUj sou'if the demanded ehaiee. 
SetttnJai\ icyisiaiot 1 1?u then responds at turn tl ami rapieJK prowdes the demanded njuea.se m 
load i unent tc j> usmii Sboost I 1 150 and circuit 1 1 80 j as shown bs the 1 SR wavdomi of 
pjjimv i > Seumdan teguiasoi i 120 is pfek'tabh designed tn sueh a w,i\ a- to minimize the 
mm between t« and tl [he lapid deinet > oj dynamic dwtie to the ioid b\ set ondai> legator 
1 120 remits m a significant mmnnemetu in the duiamic repnl aton aecuiac^ of the Aoltage 
supplied U> load ! HO tV i o,*0 Midi thai the dvnaime pemubatiun is reduced to V_»um-V 
■where V regis ifew V spike of 1 lyuie 1? Seeondan. K-tmkuoj IPO umtinues to pun ale 
the demanded kvd cum nt unit! sudi time that pnman v.dtage iCguLtlor 1 1 It) can respond 
v,lnch h-o)u at nme t2 therein maintaining the desued nominal load soltaee (V noni) In 
aceus dance with the jliusUatcd embodiment, dmine the ttansiuon period Ivmce*. time t2 and t i. 
s<\ondar\ regulator ! 120 output euuent response is desmntd U> apptoMinateK mvefseh match 
the icsptmse. oi pj i:uaiy voltage regulator il !<> {I PR} foi nu\nnum (epilation au-uucY i k tlu- 
stun of the unreal ptoxuied hs prunun letmlator 11 It) (1 PR > and avundars u-galator 1 120 



- Page 6 of 1 8 - 



Npiihaition No 00 <)4< 18? 
Respond' to Notjvc oj Allowance 

Suhmmcd 20 i eh mars 200K 

{1 SR) appioxiniaroh cqu<ds load ekment 1 140 eutroM J_! oad) tHetail effieit m > is 
maximized when stvoudai) fcgnlatoi 4-1 ] JO output out tent bold hnie it'Ml; and tumsition time 
{{%-\2) is minimized. 

Pieuse amend pat/e )s>. line 2 V p tU _e 20 line 10 of the application <i, iollows 
Serondats K-^liiator 1^0 uKo contains a sutse ampldk-t 1 5"}{>, a boost hausisfoi 152-8, 
dtodi s 4-^40 i vM and 1 Mi ^ conttolied eimem somce L >4 ? ha\ m_ 311 output uiue*tl oi 
ihoost I ami ,t t noun i 54 I 10 control the usuent souk c hmiuUj t Iboo-A I ts /eto, diode-. \ vj-u 
1 541 und 1 54 J are tiol ^ onduetini} uiretit «md Uausisioi 1 } <s reversed hta^ed aud not 
tomuK Mm: cunem sense amplihoi 1 ^ to senso at a load point 1 546 and piodt:ee<i an output 
hj«nal whose maymtude js in pioportion to ot othtmise telafed ro the une of chatty «i (he load 
utneut. tbcieh^ allowum <-etondaj\ legator \>2i) to distinguish between lo (l J h msaem events 
that can he i emulated b\ pamas \ voita^e legato: 1 -» 1 0 and tt anient ewnN that tequite 
soconda(\ ieiaiLifoi 1 520 to tespotid tot rthmnuim o\ekdl sWeiu 1 >{«) ro^t^aiou ettecmeaes- 
and efficient} I ot io\s to hidi anient load ttansients. Circuit 1 544 ttonsiaics sen<ie amplifies 
I output into ,1 M£iui soluble tot » oimo! of souioe t <4^ wlndi ts modulated hom a. /eio ot 
tiv ei /eto Mau to an ai Use ot "on" state In 1 espouse to the anient h,im somce i 54 \ diodes 
mo 154| and 1 s42 uauhu t cunem. ttanststot i ^38 ts foruatd biased and eoiufuetwy curtont, 
and hansistos 1 -22 coitdnus am cm tn proportion to Ihoost I and the emtuet afv.a laito ot 
h.wmmoj 1 s dtodc 1 >4(* is4J_ and 1 542 ,uui tianststoi i s;u hanstslor 1 522 Ola* become-, 
an autu 1 fiatge -oukuisz clement and u sponds to stinstv the denutiu! 1.1 load euiu nf ^ 4 h is go is 
ihea qtaeklv uan<iit ntd iiotn a seconda)\ output vo)t«ig fc node i U 5 to prniwi\ \oH.ij;f node 
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'\pplii\rfioo No 0*) 94 18 7 
HfipoiT-f to Noine oi \HowciKe 

Submitted 20 I ehruan JH}0i> _. _____ 

1 ^0 ( >ociatioti of the Litem m tonus ni uinem ptofjk- is sinnLu to that titubated m Fiuure 
B. 

Please amend 20 lines of the appiieatinn as follows 

Aa additional tmbodiment of the imermon n illustrated tn H(?. !(>. hi addition to the 
elements of! i< i. L\ the embodiment of RCI. In adds diode.-* ioU2 and I <>< >4 and a resistor 444% 
iu\in<: a lesxstamv \alue of R4. 

Please amend page 22. lines 4-14 of the application els follows- 

A s) stem i0{)0 in aecofdrmee with another cXempUi> embodiment is illustrated hj Hjmre. 
I 1 * Mstem l«0t} is smiiLtj to swem 1800 Operation of the km to high low transient ciicuiuv 
:> s\ fk'iii 191X1 us as Jolkms Initial!}., ihoosti is _ero. diodes 1902 and 1904 and tiansissor 1908 
mv "oif " fiansiMor 1«0ft and diode 1910 are biased solely in IN,*!, Ir«msLsloi* l ll 0n and 
diode 19 10 ate sealed m cms iter atea such that akmg with lesastor 1-94 2 the quiescent current of 
transistor 1906 h uopro\imate!\ equal tn nubias I \ where iv-l ) and is nominally independent of 
the vdtajL'e supplied to the load K j emulator 1510 For high to low etineni load TiaussenL-t a 
emim 19! > uamhaos a sense amplifier 1 s ^ output into a siynul suitable Km control Iboostl 
w hieh is modulated ftoro a zero oi near zero state to an aein e or "on - " state "1 1 ruusistor 1 ( >08 and 
diodes !'>02 and I'W then dike ttanM.sk>! !9(>o to conduct tunem tn proportion to n time* 
Iboostl . 
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Applnaiion No, (.)** *>4SJ87 
Response to Notice oi Allowance 

StihiiiiUtxi 20 f ehrua n 2008 _________________ 

Please amend page 22. Imc 24-28 of Hie appiiealion follows' 

A s\„km 2000 in accordance wtih another v\empLu> embodiment K illusfr,jk\f in J kairc 
20. N\stcm 2000 stmilat to \\ stem 1900. t. \eept s\ stem 2000 includes a tertian output volume 
200S supplied to UauMsiof 200_ ftum a piirtun \oltage regulato? 201^ which voltage * an he a 
!m\er potential than the .secondaiv \ohajje pro\ided h\ pnman voltage repuhto. 4-M44-2P10. 
! he tertian output \oluge jllmvs further optimization ol the efficient v of a seeontUn regulator 
2020. 

[REMAINDER OF THIS PAGE INTENTIONALLY LEFT BLANK] 
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